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^ (54) Title: REFRIGERATING MACHINE OIL COMPOSITION 

£1 (54) s&nHo>«fli: ft8Lm&mi$.® 



(57) Abstract: A refrigerating machine oil composition which comprises a polyol ester as a base oil, a phosphorothionate, a phospho- 
j£| rus compound additive other than phosphorothionates, and a glycidyl ester type epoxy compound. In a refrigerating/air-conditioning 
— ^ apparatus employing an HFC refrigerant, etc., the refrigerating machine oil composition can combine lubricating properties and 

stability on a high level. The refrigerating/air-conditioning apparatus can hence be stably operated over long. 
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[0058] (A-1) , (A-2) ^(D^V^r— /V^^/KD^LV ^J^LTf^ W^lH 

, ^y^^. ^^-^h^, ^yy/i^L -<9/^>m. %-7v>m, ^n^om. ^y^< 
>?>m, 2-^;v^<>?>Wi, 2-^/^^>-mRrf3, 

[0059] _hfB(D* 0 y^— /^^/v^fev^-cf*. ^^fflfM^KDiSta^tt^M^^+B 

ra\ ^y^-— /^bim<vmj$mbcD^T^<D2m^±<Dn&!&, mmz.^v^-—/^b 
2m^±<vM&mffimb<D^^/v&&^-rzh<D^&% 0 
[0060] *mM<Dft>mmmmf&m~£, *<Drniitim&W£t>^m, (a) ^y^- 
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7^/1^ w^i/i, ^v^/v^ hyyy^h^, t°n^y^h^^^t^^ 

-et^^^t^t^-efeoT^j;<, Aft^m, y^y— /k ^y— /k iiii^Xte 

^y— /k M^xte^^o^f-y^K M^x«^^»— ^y-/^, 
a:^xf*^^^y^y-/v, M^x»^^»y^-y— /k mmvtxfett 
^<z)^y-/v, ii:§^xte#^w^#y-/K aii^xte^^K^ 
#y-/K ii:#^xte^^hy^#y-/K M^x^^^^h^^y- 
/v. ffi^xte^^^^T^y-zK a:^x^^^^-- d r^^y-/v 

[0062] ±m(D^m^mtm^mr/^—/vt^m^^xmhn^mm^'T^ti.x 

— /k ^/i^v^V/k ^/vs^k^V/k ^/h^mj^vk hyyy^h^hy 
hyyy^hi^hy (2-^/k^v//v) , hyyy^hgghyy^/K hyyy^h^hy 
^v/k hyyy^hgihyR^v/K bvwyhmhyhyfwm&mf btiz> 0 ^ 

[oo63] r.i&mm^T^tvxn, yvv^/v^ r^tvi, t°yy^, ^<y>-^ r-t? 
^/^v^<D^*#:5- io(d^^l< OT^ora^ifi^gg^ y^y- 
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/k 2j-^?y— /v, y^-y— /k ^#y— /k /k K^#y— /k hy^&y 

v^y^V/VTv^— k k 1, 

[oo64] ^^^/v^fi, ^rt^TiB^d) ^msfozmmt^^T/v^&m-r 

-o-co-o- (1) 

[0065] mm^T/v&Wf&irzT^—^bLsX^ ±Mr.m.mm=^^r^mj (a) *°y 

[0066] (A) /Ky^"^ — /V^^^/V^^I-OD^c^^/V^rffi V ^<D*3g<D^1^&- 
[0067] _hfB(D(A)^y^— /Px^T/^^©x^©^tt, ^i^^^tt^;^ 
[0068] ££>^te:, ^igX^^/KD^-Ct^ 1, 2-^t2^4^^7/vtf;V^ 4-^ 

[0069] ^P^^*5V^T0*L<fflV>^^-^^^/K^*f«^bT«, 

iJ;')lfm5^*<ttiS©ilfT;vn- /i^ i, 2-i yyn— ^^v^/v^V^? 
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[oo7o] «§w-ejiv ^tizr.i&mm^'rMzm ^wmms.^m<Di&m^ 

[0071] £fc, ^tx^r;KZ)^-et, TIB— jR^(2) : 

(x'o) -b-Eo-Ca'o) -co-o-(a 2 o) -y 1 ] (2) 

b c da 

Y 2 -(OA 3 ) - (3) 

e 

(^(3) Y 2 fekmiJ§C^\ T/^/HXIiv-^nT/^H^tL, A 3 te^itifc2 
-e^ti^S^U A'&tfA 2 }*!*)— e&M&oTvvr^C -?rtt^tt^*#:2- 

B«^K^^3— 20{@^i-^b^^)C0^S^b, a«l— 20, bf*0— 
] 

[0072] _hfa5£(2) ^*3V^ x'teTkHtlK^ 771^/1^, ^^^T/V^/^Xfi-hfE^C 

1-24, 0l£L<tel-18, i«90£L<tel-12-C$>5 o ^TV^/V^teli: 

[0073] j^mWa— 2A(DT/V^;V^b\^X\^ JWW^m, ^/VS, ^/VS, n-^°nt° 
/H, ^y^ntVH, n-7"f;H, -fy^^vUS, sec-^'f/H, tert-^^/V-S 

, atL§ix«#t£^>^/^ mmxn^^^m. mmxn^^^m 
, ff^x^^^^^-^s, iii^x^^y^/vs. mmxfeft&^/vm, mm 
xnft%i^ir^;vm, w.mxfeft&v'fi/^, m.mxn^h'jv'^m, u 
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tizsr^wm, mrnxu^^^m, sixii^w^v'/n, wmx 



[0074] *fc. ^nT^r^Lttt, ^ffclWm, i/^n^/H 
[0075] ±fB^ (2) ^4ol ^TA 3 tr^$^^*#:2— 4(D7/^wySiLt!j:, JWfrftf- 

tt, ^u^m, ^ntvvi, hv^f-^M, y^u^m, Thy^u^m, 

s^bV^^m. i, l, 2->W/v 

[0076] _hfB^ (2) ^*3(t^Y 2 {*, Tks&DK^N T/l^/l^X^^T/^/l^/V^Sl 

[0077] *fc, ^nT/V^/HiLTii, A^^J^^^llx.^ ^n^^f/H, v^n^Sr 

[0078] _hfBY 2 -e^§tL§S(D^-et>, fcmm^XtefcmWa— 12<DT/V*fl'm£i&£L, 
C tK^J^^-s ^f-fV^ n— ^ntWiS. iso— ^ntf/vS^ n-^'f;H, i 

so-:/^vl^ sec-^^/V^, tert— :/^vH^ n-^yf;kS, iso— "^^Vl"!^ n 
eo-^^/UM, n-^^^S, iso— ^i^/V^ n—^7°^/VX, iso— ^"^VV 
I, n-t^f/H, iso-^^VV-lk n-y^/H, iso-/^/VS. n— r^V/VS. is 
o— 7^1, n-^yf^/H, iso— ^i/^V/VS. n-K^V/V|£Xteiso— K^V/V 

[0079] £fc, x'-e^^tbS^bTfi, **]J§H\ $kmWtl— 12(DT/V^/vmXit±m— 

m^(3)x*m£tiz>mx*&zz.t&&~£.v<^ ^mm*. *^m. n-yn 

f/H, iso-^dfcVV^, n-^f;H, iso-^vUs, sec-^f/H^ tert-^^ 
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n-^yf/VS, iso— -<^=f-;V^ neo-^yf/H, n-^^ri/;VS^ iso-^ 

^-y/^m. n-^v/^vi^* iso-^^^/v^ N n -t^f;H, iso-^-^^/v^, n-y 

iso— n— *fi//V^ iso—'f^sV^ n—tyl/'f^sV^ iso— $?>"7* 

z//vm, n-K^V/v^, iso-K^V/v^xf*— ls:^:(3)-e^$ti,§K^5^^v^-f 

[0080] B^Si:L3-20j|i|(D7K^S^i-^t:^i:L-C{i. jyfclft^te, M&<D?$V 

[0081] *fc, A^U^A 2 ^^)— e^M&o-O^-Ob&C ^^^it2^4©7;V^rV 

^S^i" 0 ^^T/v^ri/^^bT}*, JMfci^m, ^u^m, ^otvys, hy 

i, i-v^/v^i^s, i, 2-^^/^^^^^^^^ 

[0083] ^nT/V^/V^LTte:, *#:i^J3\ ^n^yf/H, */?n^*cl'A>& 

[0084] ^^(D^-e^Y'-e^^tL^s^bT^, 7Kmm^-xmM^wa—i2<DT/v^-/vm 

X&Z>Z.btf&tiV<, zk^JgH\ y^/k^, rc^/k^, n-^ntVkX, iso-^ntW 
X, n-^^/V^, iso-^^/V^, sec-y^/V^ tert-:/^W^ n-^^^/V^, i 
so-^<>^/V5£, neo-^^^VJ-^ iso-^3^/]^, n-^^^/V 

\so-^y°^-;V^ n-t^f/H, iso-^^WS, n-/=/H, iso-/^/VS, 
n-fV;l/i, iso— rv'/Vl, n-!)yfv';l'I, iso— V^'fi^^M^ n— K^V/VS 
X^iso-K-xV/VS^^^COV >i* ^^-efe^^i!^ j;«90^LV \ 
[0085] _hfB^: (2) (3) ^£5V vt\ c, dRXfefetfVtti/T/^U^m<VM^m$:m 

(2) ^^^^^^^/V^IStoM^^y^^T/^l/^^i-S^ 
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[0086] imw i-fflv ^ftzmm^xT/wwmm-t&mx&zfiK m*.t£, *°y^-- Mt 

/^v^m^mtm, -i-bv^^b^b\ -i-wy^v^vm^r^v^mr/v 
&%\^n&m^'by i ?j*m<DT/vjjy (Differ ^ o-3o°c^^l^^^ 

v&mTkmitm, -rbvv^b^b*. ^-bv^^b^^m^r^v^mr^^ 

iy^X^m-rbV^^m^TMV^tET, 80-150r^M^U6£r^J;«9 

[oo87] ±m<Dmn xmhiritc^m^mmvxBi^m^R^m^m^vxhx^ > 
[0088] t-*5v >t^^^/vmv ^-(Dwm<Dit&mit m&xm 

■Wfa-h^iirM^'b. Ik¥^^*^200— 4000T*fe3^/$Wl£LC 300-30 

oo-efe§^^^j:(90^bv\ ^hK, ^^mi^fr%i?km^-xTsi'<Dm*^te, 100 

°C ^3ol ^T0*b< {22— 1 50mm Vs, £«9#? l£L< [44^100mm 2 /s^fc§ o 
[0089] lE^LT^ $|>Lii, /^^^^JM?ft, ^FM^JJiC^Xte^^^ 

ttm, 7K^b5^, ^»^>5, *^b*s«i, mmffifr. e±M©i 

[0090] z.tib<Dmm<Dipxh. m&mmz-xvmfrz&frb. mm^mm^titcmm m 
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[oo9i] ^*d\ ±m<vmMrnfc&tf%mmmxmzmv&£ti'r. nw^^m^mm 

ttxmvmM^k-hm^ixibZo xjo^ma^ {i)m\^m^m\t^mr^ 
x^mitmrn^t^ r^vm^xiimm^^M^n^m; adytum 

ii:7/v*ymft«iMit5*ft; (v) ±»u^a(i) - (iv) <Dm. n 
[0092] ±m<Dmm^mz£Wbti%M&mmmm?>^xh, ^-y^^mmRximBt 

mm^^4Ymm^m^tmmm^^mm^EK^xnt>fi^o 

[0093] ^^^r^S**MiSffl(D#^#^^iafP^ (^Ffi&fPS) »<l410fl 

[0094] 7fu7^m-&w-t\,xn, j%mwt2—i2(D^ru7^&m&£ j £xmhnz)h<7), 
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[0095] *u7^m&fc<DM&*mtzmmmisti*r. m* (D^^rnxm^x^ 

[0096] -rypu^k&mtvx^ ^^u^'W^m-r^tDXhtium^.m^^^ 

[0097] ^-^^l/^^^^^-f-^^^^ri^ioOT/V^/VK^L-C^, Afl^m, 

[0098] ^5b\ t7^y{^«?:fflv^i^ll, Mi-effl v >Tt> i 

[0099] *fc, ±m^^^^<Dm^^m^mm^tvT. m* <D^<D^mx 

[oioo] T/v^vv-o-^V^LTte, #«^£*t&v^ fttmfcttirZ>mMmz.mtiZ>& 

[0101] T/v^/v^-M^^-r^mWil— 40(DT;v^;vmt\.xn^ Afl^^te, ^ 
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i^Xte^t^-^^v^ ilJ^Xte^tm^^/^ M^X^^ 

^V/v^, tfi^xte^^^^V/vs. E^^x^^^^^^f-^v 
iffi^xte#&^^^V/i^ M^xte^^^^V/vs, 
iitx!*Mt©ytf^n, M^x^^^-f^/^ n:§^x«: 
^^(D— wn^i, Ei^xte^^w^/vs, ii:#^x»^l£^h 
yr^/vs, ffil^xte^^^b^vvi^ ffi^xte^^^^vvv 

mytxuftmkMtz^jvm. mm^xi^^^y-f-^/vm, m^x^ 

^^(DTb9bvr^>^m. mMvtxfeft&vt^^byT^^/vm, mm 
vtx ^^(D^-f-bv r=3 >^/vm, mmytx u#wfcv>^f# bv 

W-mytxuftmk^^byT^i/^/vm, mmikxn^^y^-bVT^ 

[0102] _h|BOT/^/^«iiL^^, #&>t£<£>V ^*vefcoTS>J:V titWtfUmi/aT 

[0104] ±iET/v=¥/v-<>"^v^^yj&^s-efe«9, fakis^h^f^-efcv $i 



WO 2005/085402 



24 



PCT/JP2005/003510 



[0105] m&btezj&m&tfk&'iisbLxti, M?ifc#)ia^ ^>-ifV, ^v-w^, ^ 
[0106] ±m<D%mmt^bT/v*Mkfflb&R!fo£&zmax, mvr/K-v 

R 1 R 3 

— C (4) 



R 2 0(R 4 0) s R 5 

K(4) r'-r 3 ^— etM*oTv>-cbJ:<^ ^ti^tiTkmm^xfemmm 

oT^^tb^tbM^oTV ^ £< , (4) ^$^*j^^5A^^^(DR 4 

[0108] *fc. _hfB-^(4) T^$*l^«*«#:^ TIE— #E£(5) T**$;ft,5«*«# 
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R° 
I 

-c- 



R 

-C 



8 



(5) 



~20<D^bfcif^£^u R 6 -R 9 ^«^Wife^iKi— e^M^o-cv>T^j;v\ ] 

[0109] _LfB— 8fci£(4) ^^R'-R'^tv^TK^^X^^l-S^^b^mSC 

yntvv^, n-y^/HS, ^y:/^vn£, sec-y^/v^, tert-y^/vS, ^a^y 

-yyn.^3f^/^ N ^-ay^/V^yn^drvz/V^, ig-^nz^/i^v/yti^ 



[01 10] — _b|E-^ (4) ^(DR 4 fi, 



mi-io(D2m^mti^mmt\,x\^ jy^m, y^-wy^ ^wy-^ 

/vxfwyf, i, 2-7 p otVyS, l, 3-y°ntV 

y^, ^i^fvys, #i^yfi/ys, ^«^-y^y^ #fli^y°^y^ 

^Kr>yn^df-i^y-, y^vvyyn^deu-y-, n^/v^yn^^y, -yy^vvyyn 
-^f-U-y. y°otVv^a^^i^^#(D^^^>fb7K^^2fi(D^§pfi^i-s 

wyS, l-tt^Wx^yyl, l-«t7fyyifo2|5(Z)ffMft*ii 
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[oni] *fc. i%mm-2o<D2ffi<D^-^/uffi&mm^mmk7kmm<DM;ffcMbvxte 

^^/V^^-l/^, 1, 2-fc^Hrv / ^/V^^W^3£, ^h^ri/^^/V^^W^^ 
, (2-^h^r^3ihdr^)^^/V^^W^S, (l-^;l-2-^b^)^;Vxfi/yl 

[0112] $£>^ _hfB-^(4) ^*5^R 5 ^*mi-20, 0^b<f*l-lO(D^k7K* 
^y^ntVVS, n-^^/VS. ^y^^/VS. sec-y^-/VS. tert-:/^VV 

#a-<y^-/vs, #a^^r^/vs, ^-a^y o ^/vs, ^g-a^y^ws, 

/H, #®hyy^/vy^^/k^, iS-^y^/^^^/^, ^^^^^/^^(DTy— 
[oi 13] tr^/vcn— ^/v^_tfB^^ (4) 
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[0114] _h|E— ^(5) ^*3V>T, R 6 -R 9 «^— e^M^oTV>-Ct>J:<, ^fl^fli^mU 

[oi is] Kfafa%7$y\?~s]s^—T^&—m& (4) xmtsthzmrftmzt-mn (5) 

^<^ii/^l!t^/Wtte4. 2-7. 0(Z)f5H^S>§ri:^W*bv\ l^fJ^/Wt^4. 

[oii6] ^^^sc^-as, ±m—W(^(4)xmt5n%m)&miL<D^hf£&m!k 

[0117] W fdffl V ^hfiZtfy tr^/wm— tv^I/TO, 

«7 ^TiE-j&&£ (8) Xi2 (9) -e^$^«it^i-^(D ; RXI 

Wb3] 

R 10 R 12 

1 1 

HC C (6) 

R 11 0(R 13 0) t R 14 

K(6) R 10 -R 12 {i^I— CfcMfto-CVvOfcJ;C Zrtl^tlTkmm+Xtefcmifc 

is^mkTkmm&mu R^iti^mm-io^m^mtTkmmxiti^mm- 
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WU4] 



R 15 R 17 



HC- 



(7) 



R 16 R 18 



K(7) R 15 -R 18 J^-^b||ftoTV^J;<, ^^*35tjJ§C^X«^ 



R 19 R 21 



-CH 



(8) 



R 20 Q(R 22 0)tR 23 



l-8(D^^^S^lRb,R 22 {^*#:l-10(D2#(D^^mSX{^*i 



: ^T£HfczK3*fg£^U R 23 te^itf&:i-20tf>£*Mb 



mmmm<nR 22 o&mirz>b%, »or 22 o«^ ^nm— e*> nfco-cv >-ot> «t 

Mb6] 



R 24 


R 26 


1 

c— 


-CH 


R 25 


R 27 



(9) 
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R 28 R 30 

C C OH (10) 




K(10) if, R 2 -R^filU— ' CfeMfcoTWCfc Jt^^sff^Xtt^aff 

[0118] ^<D«t55fe^ytr^/^— Tvi^^t?*^ &i-#&f5t><^#^0j@^fc£ o 

(I) 3fc*B<D— ##5— (6) Xtt (7) fifc^tf*— ASSS ( 8 ) Xtt (9) T^^tt 
4(D#C-efe«9, R 4 #^l{t§fc2— 4<D2ffi<Dmk7km&X*fo<9^ loR 5 ^itl^20 

(II) —#££(4) X*mstl%mm^$L<DZhltmirZ&><DX*$b<>X^ 

— JR^(6)-C^$^ m^-^(7)-e^tb^*it^b-C*5(9, —^(4) ^ 
^oit^R 1 — R 3 /^Wf tb^7K*l^^--e$) , 9, s^o— 4<£>#refc«9, R 4 ^^^^c2— 4<D 
2<lff©^>fb**^-e*)t), KoR 5 ^^i^20(D^^m^-efc^(D; 

(III) 3*c$B<D— (6) Xtt (7) -C^^tb, ffi^^-^ (8) 

(iv) (4) -eiR$^*^¥{i(D^^i-^(D-efcoT, ifrtf* 
(6) -c^tfu te^jfts— «s:(9)-e^$tb5#iagsr*br*39. —^(4) ^ 

^oft^R 1 — R 3 #^-f tbt>7K^i^^--e*> , 9, s^0-4Ot-efc^ R 4 ^^^^:2— 4(D 

[0119] ^m^^v^ti, ±m-^(4)xm£ti%mtfzm±&mu ^<dm^<d 
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R 31 R 33 

C CO(R 3e O) v R 37 (11) 

| | 

R 32 0 (R 34 0) u R 35 

K(ii) r 31 -r 33 »iwi— et>Mfto~a^-obJ;C ^ti/^vk^M^Xtt^ 

^3fc2&2— 10©2fli©£Mb!k*£&^U R 35 ^t^R 37 fil^l— et>M&oTWO&<£< 
^mm<7)R 34 OX^R 36 0^mir^t^, 1S#C(Z)R 34 OX«R 36 0«^|-^feoTt>m^ 

[0120] tsbic *mmz.^^xn, Tie— ^(i2)x«(i3)-e^$tL§«^{^^^ 

«9, ^^oMi¥^J^i^300-5,000-efeo-C, ^(D— #^TfB— j&5£(14) 

(is) -<?misfiz>ni&^-rz>T/v3r/v}£=./v^.— t;ko ^m-^^x^^m 

OR 38 

CH 2 CH (12) 

[55(12) R 38 «^*§fci-8<D^b**S^-r 0 ] 
Wfcio] 

CH 3 OR 39 
CH-CH (13) 

[i£(13) R 39 ^*mi-8»^^**^i- 0 ] 

Wbii] 
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,40 



CH 2 CHOR 41 

m&^~r 0 ] 

Dfbi2] 

CH=CHOR 



(14) 



42 



(15) 



[^:(i5) tp. R 42 ammm-8(Dmt7Kmm^i-o ] 
[oi2i] ^^miz^^xfe^(Dm<D^^<v?ib(Dimxn2Mu±&^xT/i'(A-i) , ( 

A-2) tm^fr^Xm^^Z.tfr^ZfrK /^-^xTny^^at-ffl^I 
Htt<7^M£LTte, T/V^r/WO-i?^ m^7W(A-l), (A-2) J^O^XtvV 

[0122] *mwK&\^x^ ^tih(Dm<v&m<D^mm\m$m^^\ ii^tt, fi 
[0123] (a) ^y^--/v^^/v^^(DS?ffi^-a-Wft{i, ittt, ^^tt, ^^tt^^it 

ttfg-(D^#(Z)^^^, 0*lXfct3O»A%£*T, J;t)0 

[0124] ^Pj^^^^m^^^^/v (A-l) t^-^T/V (A-2) £<D^S?fc 

0*L<, (A-l) £^7Viv (A-2) i©MSi^^li^f ^ 
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[0125] (°fc^7*n?-3r^— V) 

^mcoi^mmmummu (b) ^^n^^-h^-^-r^o (b) *w*u 

Wbi3] 



OR 



44 



R 43q p 



5 45 



(16) 



OR 

[0126] R 4 \ R 44 RXfR 45 l^m-^hm^X\^XhX<, Z:tl^tlfcmm—24<D 

&Mk*mm&^-r 0 R 43 -R 45 x^n^mmmi-24(Dmt^mmti,x^ 
rv—^m. r/v^/vry— /vs. ry— /vr/i^/vs^Wkti^o 

[0127] T^/V'Stttfi, flHfctip^vHk ^^/i^, 7nt>|, zf'f-A'^ ^y^;v 
^ ^i/sum. ^f^A/^ f^/vS, ^^V/v^, K-f* 

[0128] v-^nT/Vdr/VSirLTte, 0»J;ti^ i/^n^yf/H, ^n^-Wl^ l/?n^ 



[0129] T/Vfr^/vmbL-Xfe, ffltU^ Zf*r~>V^ -OT^/V^ ^±^/>m, ^<f*r 
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ft^/vl, TY7'f J £=-?v^ ^y^ft-;i/l, ^$r-*y<T J te.~;v^ ^zf&'r^ 

[0130] Ty— 0!l&k£* ~7^;V^ -r^/um^<DT])—^&^if^t 

/V7x^/H, 7°ntVV7m^/VS, /f/V7x-/VS, ^^^-/V^zn^/VS, ^=¥^> 
/V7x^/VS, ^7f/V7x^S, ^r7^-;V7^^-/V^ /^-/vy^^/V^ "rl/tV 

[0131] T])—;VT;v^-;vmt\,xn^ ^Rfi^i^vVvS, y^/v^/v^ :7^/v:/t2 
-l2(DTy-7^T/^^/^^(rtv^T/^^/^*{*^i:^^^^^^j:v^) 

[0132] ±mR 43 -R 45 ^^ti^mm-24(Dm^mm^ t/v^;h, ry-^s 

[0133] — ^(16)-e^$tL^^^n^-^— h^UT«, ^flqftMEu MJ^/V*^ 
^ci^Jt^— k hy^^/V^^n^^— k hy^^7V^^n^-^— 
k hy^^/v^^n^^— k hy^^/V^^n^^— k hyy^/k^ 
^y^n^^—k hy^V/V^^^-n^^— hy^^V/V^^^-n^^ 

— K hyK^V/v^^n^^— k hyhy-^V/v^^n^^— hy^h^ 

■^v/v^^n^-^— hy^^-rv/v^^^-ti^^— k hy^^r^-rv 

/V^^n^-;^— k hy^^-^V/V/jN^^^-n^-^— k hy^^V/v^ 
^n^-^— k hy^-W/V^^n^-^— hy^^^/V^^n^-^— h 
, by^w^/v^^n^}-^— k MJdf-^i/-/v^^^-n^^-^— k ^i/^;v> ? 7 
^rvM^^n^J-^— k ^iyy^^/v^^y^-n^-^r^— k hy^(n-:/ 
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— k hVMn-zf^-;vy^=./v)^^7^-xi^-^r^—h, bV^i^yy^/^y^^M^ 
y^n^^— k Y x )^{s-y^7V7^;v)^^y^-xi^^—Y, b x )^(t-y*^/vy 

[0134] *mm<D^wmmm)$mctetfZ)(B)^y*vi^^-- bco^ma, mi&m 

[0135] (y^sfctraai) 

y^»#j)£^^r-r3 0 (c)y^»^ji:LT«, y^^^/k ^y^ 
^m^/v, ^tty^ii^^/K^T^^, ^^by^^TVK&u^y^^ 
^/^^^I^J:^ig{m§^^<^iaoyWb^^W*bv\ i;riibtf)ywb^ 

[0136] y^^^vi^kcra:, hy^^/k^^m— k hy^^v^k*:^— k hy^ 

k bVT^y/^^y^— k hy^^V/V*^^— hyK^V/l^:*:^— k 

hyhy^V/v^^zn— hy^h^^V/v^^m— k hy^^^V/v^^m— h 

, hy^dr^'rV/v^^ai— k bV^y°5 r *r^/i'ftxyxL—K bV&Wfi/Atfcx? 
k hV$ri"(A*fcx7x~-K byy^~/i/ftxy^—K bV^^/^^y^—K b 

y^-bm-, 

[0137] tttlJytx^T;viLT«, ^/^/ktv^K^:^— k ^e/^^vvTv^K 
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^/^T^/VT^yY^y^—h, ^yy^sVT^yVft^y'^—h, ^yfy;V7yyV 
yfryy^—b, ^/^^V/VT^s/K^^— k ^/K^V/VT^K^;*:^— k 
^yhVT^y^TiyyY^y=^—K ^/ybyy^y/^yyV^y^—K ^ey^y? 
f-y;VT%yyY^y^7^-—Y, ^7^^"fy)V7yyY^yy^-— k ^/^y°y~"fi/ 

yy^— k -jy^/VT-yyY^y^-— k ^^/VT^K^^ 7 ^— k S^^V 
/VT^K^^ai— k &^7*^fr7*sy$i&X7=s- k i^^/VTv^Kzfc*:^ 

yY^ycy^— k ^K^V/VT^K^:^— k v'MJ^V/VT^K^^^— 
^h^-^V/vT^K^^^— k -y^y^"fy)vryyY^y-y^.—Y, *y^r-ff 
y/uTyyV^y^—b, iy^y a ^"fy/vTyyV^y^—Y, ^t^^fwv'y 

K*^^— k iy^ruy/VTyy^y^y^— 

[0138] litty^^^/KDT^^iL'C^, HiffEli'l4y^^^/V^^-/VT5^. ^ 
^WT5>\ ^nfcVVT^, :/^/VT5:>\ ^yf-/V7Vy^ ^3rV/VT^>\ ^y°=7- 
/V7Vy, ^"f-;V7Vy, ^f/V7^y, ^xf;^y, v'yntWT^y, S^/^- 
/VT^, ^yf;V7?y, v^^vvKT^ v^^^vKT^ i?$-y-?-/V7Vy, 
bV^/^7Vy, bV^/^7Vy, hy^nfcVKT^ hy^/VT^, YV^y^/v7 
^y, hy^rv-zKT^ hy^^/KT^ bV3ry-^^7Vym<D7Vyb(Dm.^; 

[0139] MMikyy^^yT/Vbl^X^ hy^-^an^ntW^^— k hy^-^nnzc 
^/V-^^^— hy^-^nn^ji^/k^^— yj<V^r^y7/P^-uy'}f^[iy( 
?nn7/V^;V) ] /Jv*:/^— M£ ; 

[0140] My^^^/V£L-Cte. v^^/l^Jv^x-fk v^^/V^^x-Tk v^^rv- 
/V^:7x-f k ^^fA*^77^ k S^^/VaJC^r^K vV— /V^^x-f h 
, v'xV/V^Xx-f k i^^V/VzfrJ^TM'k v'KxV/V^Xx-l'k v^W/V 

*^7r^b, ^o^/i^Kx^x^k ^VvVvtfc^x^fk hy^^VvsKx^x^k h 
y^yf;^7r^b, hy^vvv^xx^k VV^y e ^-/v^yr4K bV^r^ 
/v^xx^fk hyy^w^xx^fk hy^V/v^xx-fk by yy^y/^yyr^ 
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[0141] (c) y^»#j<z)-^f 

^Tite, 5®*%£*T£1-5tf^ 0*iXfct4®*%fi*T, ^^Uli3fli 
[0142] (^y^v ? /V^^/V^^/Kdrv'/fb^^) 

^J^P^T, (D)^y^/^^/vM^^M^#»^S^-a-Wi-S 0 ^WU; 
[0143] (D) ^y ^/^^/^^^rMk^O^LV ^LT^ TIE— (2) 

Mki4] 

R 46 C O C C C 

ii V (17) 

o ° 

[0144] _htB^(i7) ^ R 46 fefcmmi-i8<Dmkykmm&mir 0 ^.(Dx^mt^mm 
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U— /vm, ^##C7— 18(DT7V^-/VTU— /VS, &<^Wt7~~ 18<DTV— SVT/V^r/V 

mm&mfbtiZa -<W-et>. ^#lfc5-i5<DT^3r/i^ ^i!f#:2-i5<DT/v 

[0145] ^y^/V^^/vgy^^^b^O ^-eb, £?*LV ^<Z>£LTte, 

0U;U*. ^»vVv-2, 2-v?^/v^-^/^-h, y>>-v?/w<yy:^-K y»s? 
/v-tert-^^/v^^y^— k ^y^/vr^yv— k ^y^/^^i7yw— 

[0146] ^0^(D^^ffi|aj^^^*5tt§ (d) ^y^/vm^/vgym^^b^o^- 

m/&^*M8T:\ 0. 01~5®*%^T^&5^tfW*LV> o (D)^yv- 

[0147] ^mm^wmmmmm^ ±m<Dx^(A)ynv^r- ^^/^mmtu - 

*U£ (b) ^y^n^^— k (c) y (d) ^y^/vx^r/Hx^ 

/xitt<Dmmi*. (g) ^y v-^/v^^/v^^7K^Mb^^^^(D^7K^Mb-^ 
[oi48] m&m 

[0149] ^T/^mkmn, r;v^;vt^;v^mt^m^^t\z.ijonh^ 0 r;v 
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[0150] ^^/um^M^m^ir^—mT/^—^tvx^ mn^mwci-24, 

l-Zl — 12, £<9#?t:L<tel— 8(Dh(D^m^^htl. Z.<D£yf£T^=i— A^UTteM 

mytxfeftt&vt<vT'%;— /k w.mvKxnftt£vtw>'T^/— /k ati^x*^ 

t^z-zk mmvtxitftt&vt<D^ zf&y'jjs—/^ w.mfcxteftmktt??'? 

mmvtxfe$ri£yt(D^4=i'y-/-/p, ^mvtxn^vtwj^y-/^, mmvt 
xfefrmw<DTh7^;—/i'RTfzfrb<Dm&Mm$mfbti%o 

[0151] *fc. ^^/V?fttt^J^*^i-?)^tf T/V=i—;VbL,X\^ iIS?2-10#, £?;£L< 
{32— 6#<Dt<Z)/^fflV^;tx3o 2— 10CO##T/V=3— /v^LTte, AfWftK:W!j;t 

15if*)^°ntV^yr!— /V, ^ntVy^yn-zv, /Ky^ 0 ntV>- 
yyn— /V(^°atV^yr3— /KD3-15i#:), 1, 3-^u^^—/V^ 1, 2-7° 
n/^^v?^-— /K 1, S-^y^v^— /K 1, /K 2-7° 

n^^v^— /K 2-^/V-l, /K 1, 2-^<l/Z>i/3r—/V, 1, 3 

-^^^^v?^-— /K 1, /K 1, /V, -fc^^ 

/V^Un- /V#(D2tfT/V=3— /V;^y-try^ ^y^yiry^(^yiry^(D2— 8fi#:, 

f^jx.i^ytyy, hyyy-ty^ TY^wr^m). hv^^—/>r^Xhv^ 

^^y^Uh— /k&U^;h^<7>2— 4mlW-, 1, 2, 1, 3 

, /K 1, 2, 6-^f-^hy^— /V, 1, 2, 3, ;V 
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„ yj*/—^ ^/v^h— ^^h— -x'W— y/v*J?— tnt' 

[0152] z.tih(D^MT/v^<—/v(D^x^ xfi/^ya- /v, ^xf wy^y^-zv, /tfy 
j^w^y=z— /K^v^yn— /K^3— losft:), y°ntv>-^y=3— /k v>y° 

nfcV^y=i— /V, ^y^nfcV^yn— /V(^nfcV^y=i— 10*#:), 1 
, 3-yn/^^t-/V, 2-y^vV-l, 2-y°n/<>-i?Jr—/V, 3-y°n 

^^^/v^y=i— /k yy-fey^, v^y-ty^ hyyy-fey>\ hyy 

^ci— /VT/v^^(hyy^n— hy^n— /^n/^y, hyy^n— 

#),&u^;rub<7)2— 4if*, ^^^y^yh— /v, v^^^y^yh— /k i, 2, 4- 
y^hy^t— /k 1, 3, 5— -o^vhy^t— /k 1, 2, 6— ^i^-vhy^i— /k 1, 2, 
3, /v, y/vtr h— /k y/vw^ y/vtr /v^y-fe-y^-^^i, r 

K~h— /K T7lf h— /V. 3^yh— /K /l^<£>2— 6ffi<D#tf T/K=t— /V 

i/^y 3 — /v^ ^-<^/v^y=3— /v, i/y-fey^, hyy^-n— /ux.?^ hyy^-n 

h(D*px*h, xw^^m^'Mmmhti^t^h, ^^y^/v^y^— /k hyy 

zf-n— /v^y. hyy^a— /v^n/-?^, -^^y^yh— /k ^u^iL^cD^-^ 
[0153] ^^/v?fttt^iJ^«^i-§T/y=3— _B£UcJ;5^— ftT/v=i— ;K*ot 

[0154] *fc, tt^m&m&m&irzmtDj-h, —mmmtvx^ m^mmm— 24 
-h(DXh^m^u(Dh(DXhx^\ Mtfcmn^ mtu*. mm. ^nt^yt, mm®. 
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driest, mm^xn^m^(o^zf^wt, mm^xtt^m^^^^m. mm 

^7*%^m. wmftx&ftmttwv'frsm. mmvtxteftt&w&hVT^m, m. 
mfcxte#m£<n j 7 L b ; 77 s %>'m. mmwxteftmk<z>^>?7*%>wt. mmvtx 
uttt&yt<D^y-7*jj^m, mmytxfeftt£vt<7>^7°?7*z>>m. w.@mx\*& 
mjvojrwfxism, mmytxtefr^<£>t\?v^>*??y*#^m, wmvtxti 
ttt&vt<D/-rT^>m, mmw:xtettti£vt<D4=i-y->m, W8mxt*&mft<n^ 
^■y-^m, \&mvtxnttt&VK<Dv^>m, mm^xn^^(Dbv^>m, m 
m&xtefrmft<DTh?^>m£<Dmnmffim. r?v^m. mmvtxft&mz 
<D-7*T^wt. mmftxte&m£<D'<>*r>'WLs mm^x^m^^^m. m 

vtfDj^m. mmvtxteftmtt<D7 tj ti<'m. mm^xn^m^^r^^m, 
mmxte&m£<D\ fj f'K> / 8L. wm&xte&m£<?>h]) i ?±v8t, mmfcxitt 
^(DTb^^m. mmftxt£ftmjt<D'<>'* j ?'te>m, wmvtx&&m£<?> 
^^±>m. wmvtxt*&m£<D^'7* j ?±i>&, wmfcx&&ffi£<o*?? 

T^>m, WMVtXteft&&<D\ib*v^yjr?# s r±>Wt, WMVtXti&l&fcosi' 

wmttxft&mjtiDFa^sm, mmvtxt±^m^(Dhv^±>m. mmfcxi±& 

[0155] &mmmtL,xt*, nm.mm, hv*vvbm^&mft>tiz>it>K ^mnmurRxi 
i&nrxco^rmp5±^com^ n^mxh^tmm^\ rMmmitmvt 

wnD'O&rM, mkttxteftt&tfi'D^y-^r.m. mmvtxt±&m£<D~>'7 
^>rm, mm$txi3:&m£<D*?*>'—m. mmv&t±&mtv>sr>rM, at 
mtkxtefrt&w:<D7**>r.m. mkftxt£frt&vt<DV>' j 7#>'r.m, mmvtxn 
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^#/MtfVg£^/Wf feti^o ^h,fe©tfJ-Ct>, gc5£tt<£>,£/D^ it^tS^^W 
[0156] «^/Mftt^&«Jifc?-3fiteLTra\ _h3£Ub£5^— IM-efcoU#IS 

[oi57] ttT;vm i &mz.&ttz>T/v^ /vtmt(Dm^^it^:Mx^xm^m 

$*ufcV ^ #J;tkf TIE (i) — (vii) ©*a^*3*{2lJ;53^^S^{f 5rt36S-C# 

■So 

(i) ^ttT/V^— /V^— 

(ii) #ttT/v=3— >vh— i&Mfcb&^^sr/v 

(iii) — #T/v^— /vt&M.W&hcDx.X'rj'V 

(iv) ##T/V=i— /V^j&S^O^^-TVV 

(vi) ##T/v=3— #i&«^M^£<£>Mi^^/v 

(vii) — fJT/V3— /v, ^MilfiT/i^— /i^tf)*!^^— Jft^Sfc, &&£&Lt<D&&x. 

[0158] _hfa (ii) - (vii) (DttTfrfb&mi-Z. stWetl, &mT/V=x—;V<D*m&Xte.& 
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[0159] ±|B(i)^(vii)03^^/vjft^J©tfj-et> % (i) — ^x/v=<— ;vt— &&mt<D^- 
;*-7VK (iii)— «T/v=t— ;vt^M^^t(D^^r;vt,^^<, (i)<D=^^T/^X 

[oi6o] *fc. _hts (0 (D^^/vmvkMK#>\^x, — m.&m<Dmmwcn, mm$m&x^ 

[0161] £fc, _hlB (iii) (D^XtMz.^ ^T, :2i^8fettiMfc^fc5££;W*LV \ Z<D£ 

[0162] _hfB(D^^/vtttt^Jo^-et, HffiT/i^— i££II£©^^/i'&lJ<il 
[0163] HiffiT/Va— /VjftteSU^b-Ctt, _h|B^^/V?fitt^J(D|feK^*DV^J^$ 

[0164] #/itf>msi&ffl£LXtt:* —^ssk^i>^M^ssn^hx\t\ m<£5&#/^v^ 
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±<DUfrtb, 6£A_htf50*lX, 8£A_htf5J;t># : *lX, lO^_h^^0^bV\ 

[0165] ^—T^mVtMtVX^ 3— 6ft(D|gTO#ffiT/V3— ;kdx- TMtVo, 3— 

[0166] 3~6ffi(DmW5M^T>V^~;V<D^~TMUm\Z. M*.t£. TfS— IM(18) - 
(23)-e^$tb§ 0 
Mfcl5] 

OR 48 

R 47 OCH 2 -CH— CH 2 -OR 49 (18) 



Mbi6] 



CH 2 OR 



50 



CH 3 -CH 2 -CH— CH 2 -OR' 



,52 



(19) 



CH 2 OR 



51 



Wki7] 



OR^OR 



.55 



R oj O— CH 2 -CH— CH— CH 2 — OR' 



56 



(20) 
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CH 2 OR 58 



R 57 0-CH 2 -C CH 2 -OR 60 (21) 

| 

CH 2 OR 59 

Wbi9] 



OR 62 OR 63 OR 64 



R 61 0— CH 2 -CH CH — CH-CH 2 — OR 65 (22) 

Mfc20] 



OR 67 OR 68 OR 69 OR 70 



R 66 0— CH 2 -CH — CH — CH — CH-CH 2 — OR 71 (23) 

18(Dii:^^L<«5>^^<^T/V=3r7VS, ry— /V^, 77/^;H, -(R a o) - 

n 

i- 0 ] 

[0167] 3— 6ffi<DmW5Wi&ffiTji'=i— /MDMJfcWbLXti^ yv~tyi/, 

t£2£&mtf htlZ>o ±IB— ^(18) -(23) ^©R 47 -R 71 iLtii, y^/VK, ^ 

n-:/ntVi^ ^y^ntvn, #iy'f/vS, ^-31^^/^^ #W^^r^ 
#®^y^/v^, ^-^fttf-^/i^ ^-if^H^ &Wy^*r 

^g-WK^V/v^ ^Why^V/vK, #fll^h^V/v^ %Ms<^5t<f*y>v 

^m^^iy^m, #«^y°y^v/^ ^-w-yy^v/v*, 7x^/n, 

^i?/vmteb*&mfbti%o *fc, _hfB^- i 7vWfc#fkJ\ R 47 -R 71 £>-tWtJ<?!? 

[0 1 68] 3— 6fffiCD^ra#ttT/V^ -;KD ZL^Hf-^XttH^Ht^©^— ^ 
fM&fcLTtt, _h|B— ^(18) — (23)-«$tl«'fk^©5*>©lnI«XH:S«© 
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mi^ft^m&m^—^Mkmu^n^ti-mz (24) rxi (25) -?m£ti% 0 
-^^(21) x^ti%T;v^;v(D~ft^m&mm$^ft^m&m(D^- 
T/Htm^n^eth—^ (26) (27) -em&tiZo 

Mk2i] 



OR 48 OR 48 



(24) 



R 47 OCH 2 -CH— CH 2 -0— CH 2 -CH— CH 2 -OR 49 

Wb22] 

OR 48 OR 48 OR 48 

R 47 OCH 2 -CH— CH 2 -0— CH 2 -CH— CH 2 -0-CH 2 -CH— CH 2 -OR 49 



Wb23] 



R 57 0-CH 2 -C CH 2 -0-CH 2 -C CH 2 -OR 60 (26) 



CH 2 OR 58 CH 2 OR 58 



CH 2 OR 59 CH 2 OR 59 



CH 2 OR 58 CH 2 OR 58 CH 2 OR 58 



(25) 



R 57 0-CH 2 -C CH 2 -0-CH 2 -C CH 2 -0-CH 2 -C CH 2 -OR 60 (27) 



CH 2 OR 59 CH 2 OR 59 CH 2 OR 59 

[jW, R 47 -R 49 ^OT 57 -R 6 °^n-€^(18) rp<DR 47 -R 49 RXf£:(2l) rp<DR 

[0169] 3~6lfi<Dmmfc4HftT/l>='~-/l><Dr.ft+ffi&V0, H^»^©A^tLt 
t3\ ^y-feU^ v'hy^^-n— /k^n/N^, i^i/^y^yb— /K vV/Vtf h— /V, h 

y^y-try>\ MJhy^n— /v/n/^, MJ^o^y*!^— /k hyy/vt->— /vtzz 
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[0170] —^(18) - (23)-e^$tv^^— T/vm^.M<DMi^mtvxi^ ^yiry^hy 
^^/v^— tvk y^yiry^cD^y^/^y^yvhy^— ^ytyy©^(^ 
t^wy^ntvy) K^V/vhy^— 7vk ^y-fey^^^oi^/v^^/vhy^— 

7VK ^yiry^(Z)v ? (^ ; ii^/V^-d f -Wy7 0 nt:V^)K^V/Vhy^— 7VK hyy^n 
— /v^°n/N^<Dhy^^rv'/V^— hy^^-n— /V^ayN^^v'^/V^-^^/Vhy 

-7VK ^O'^y^.yh— /V©7 L b^=3rv'7Vrc— ^<^^.]}^])Y—;V(DY]}^ 
/v$-??-/V'rh9^—'r/v, ^^yrcy^yh— /KDhy (^f/vt^Wy^ntVy) K 

^hy^— v?yy-fey^(Z)hy (yf/^wy^ntvy) K-rV/i^h^— 
/v. hy^y-ty^^^y^/^— f;p, hyy^yiryy^hyy^/v^j-y^vw^y 
x-t/v, hy^y-fe-y^^h^ (yf/^wy^ntvy) -rv/v^yy^— 

v'by^n— /vy°n/^(Z)^hyy^vi^— 7VK S^HJ^n— ;V7°n^y©^f 

/v^y^viyrhyrn— ^hy^n— /K/n^^ohy (yf-;^wyynt° 
yy)Kf>/VTb7x-T/v, hyhyy^n— /v:/n^y<D^yy:^/K^— -tvk h 
yhyy^-n— y^n^^^^hyy^/v^y^^^y^— hyhyy^— /vyn 
^ycD-7^9 (y^/p-^-^r wyy^tvy) ^V/i^^y^— -tvk v^y^y;*y h 

—;v<D^r^-fn\f;v^.— i r;v^ v^^y :xy;*y h— /Vco^^yy^/V^-y^/V^^ 

ij-m— ry, ^^y^y^yh— /KD^^t (y^vv^ wy^ntvy) tvi^ 
hy^^y^y^yh— /K75^-yyy°nt°/vrc— hy^^y^y^yh— /vco^>-yy 
^•/v^-y^/v^dri?-^— hy-<^ymy^yh— /kz)— (y^vv^hary^yy 
ntvy)x- tvk ^yy/vifh— /vo^-yyy^-zvv'^-y^/V'x^^— ^/v, ^y/wf 

h — /KD^yj (y^/v^-dry-ryy°ntv>-)3i— ^/^if^^if ^>^o rtotf^-e 
y^y-fey^-o^^/v^-y^/vhy^— hyyypn— /^n/^oy^f/v 
t^t-wyyntvy) K^V/i^y^— -tVk ^^y^y^yh— /KD^hy^df-^y/^ 
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^h^^— tvk hy^yiry^(D^h^ (^f;^^Wy^ntVy) ^>7^^y^— 

tvk v^^y^y^yh— /KD-^drf-^ntv^— r/v, hy^^y^y^yh— jv<d^< 

[0171] *^0J(D^a?ftm^i-*5V^^, (B)^^n^-^-h, (C)y^^^P 

^j^.tF (d) ^y^/v^^/vM^^^^p^j^Jt^^ffl-r^^^ ^*5v vc, « 
[oi72] (e) tttt^j<z)^#*mi#-efc5^ N mmm£RT$mm¥?\$i<Dfa±%}$kKmti 

[0173] (B)^^n^^— (C) y y^illPilt; (D) ^!J^v?;kx^T/Hx 

^*i/mm\(D^m,<D&t\t (e) mv£M<v^mh<Ditm-±, mmm^Rxim 

mW^t5blcfa±^%^tfrX%%&frb, MAitX\ &&L<m: 10-10:1, 
£»9#f £L<tel : 5— 5 : 1, £fb^£?*b< J31 : 3— 1 : lXfo% 0 

[0174] (^^y>yry— /v^tF/x^^^ff^f*) 
[0175] ^mm^wmmmmm-i, {¥)^^yvTv*—;vm3/y^u^<Dmmw-%tsh 
^m-r^tmi-^^ \ (f) ^yyvry-^Axf/xfewmmi*^ w-fr 

[oi76] ^yy>y7/^yi, Tfs^:(28)-e^^b^b^-efe5o 
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[0177] *fc, ^y>yTy— /HBNMteL-Ctt, 09;tfrf , TIE— JR^C (29) -e^$ti57^ 
^/W^^C/WJT^— TIE— ^ (30) -C^&atS (T/V3r/V) T^y771"SfVW< 

Mfc26] 



[0178] _hiB^(29) tp, R 7 i-is^mm-4(Dmm^:xit^^T^^^, mn,< 

lyCte, 0g*.tf, y^/^, ^/V^ n-y^tV^ -fyyVtVkS, n-^/l^ 

-^^yhyry— /v(hy/vhyry— /v), v^/w^yyhyry— /k xf;^yy> 
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[0179] _hfB^(30) R n tefc&&l~4<DWMftXtt:&&fc<D7/^A'&. £?£L<te 

, *fcyteO~3, $?*L<{i0X»l(Z)#:^i- o R 73 «i:b-C», fllfcfi, y^/V*. ^ 
^1, n-7°nt7vS. yy'ntWS. n-^'f;H, -I'yy^/vS. sec-y^/V^ 
tert-y^/VS^W ^tb^o R 75 &tFR 76 £UTte, fllfcti, SUfiHC, *3&D§(^% ^ 
=?-/V^ =^^-;V^ ^ntVH, ^ryy°ntWS, n-y^/V|£, -fyy^/Ufi, sec- 
y*5V^ tert-y^/v^ \KMXfeft$i<D^ 

^vm. m.mxtefr&<DT^/vm, mrnxn^w^^m. mmxtefr&w 

^ft©^y^fy/n, mmxfeft&tD^-y-^y/pm, mmxfeft&co^? 
wmxn / 7$feM?^i//v^m(D7/v*/vm^mfhfiz> 0 
[oi8o] _hta^ (30) -e^^tL^ (T/v^r/v) T^y^yybyrywi^bTte, m\z.mW5± 

X»^l/y^fe^,R 75 ^R 76 ^^^^l-l2(Dii:^X^^OT/Vdr 
/V^-efe^v'T/Vdr/VT^yT/V^/V^^yMJTy— ;v^^7;vW^7M/v 

hy/vhyTy-/vxttrtL^o^^^^^b<ffl v ^bn& 0 ZLtibwr/v^/vr 

>?^^/kT5yy^/v-<yy>yTy-/v, ^(ff^x^^^^^tvvr^yy^ 
;v-<yy>y7y-;v, v ? (ii:^x^^)y^/vT5yy^-/v-<yy>yTy-/v, 
Mx«5>^) -<y^/vT5yy^-/v-<yy>yTy-/v. (Mx^K) 
/vr^yy^vw<yy>yTy— /k ^ (ffiixte:^) ^y^/vr^yy^/v^yyhy 
ry-/K > > (ii:^x«^)^-y^/i-T^yy^/v-<yyhyTy-/v, yyisiixte 
^) /^/vT^yy^/w<^y>yTy-/K (Mxte^) ^V/vr^yy^/v-< 
^yt>yry-/K i?mmxnftmv>T^^T*;^j^^hVTv>-^, >>( 
n:^x«^^) K-x>/vT^yy^/v-<^y>yTy— /v; vy^vvr^y^/i^yyh 
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-/v, v ? (ii:^x«^)^^/vT^y^/v-<vy>yTi/-/v, ^(Mx^ 

/wo-y>y ry— /k ^ (MXfi^) ^y^/vT^/^/w^yhyry-zK 

T5/^^-/v-<^y>yTy— /k ^(E^x^^) y-^v/vr^y^/w-^yhy 
ry— /k ^(at^xtt^tt) K^V/vT^y^/v-<^y>yTy— /v; vW/vr^y 
y^vi^y/i^yry— /k i^^viyr^yy^vi^y/i^yTy— /k v^Mxte^) 
^ntyvr^yy^/v+y/i^yry"— /k v 5 (Mx«^) ^/Kr^yy^vi^y/vh 
yry— /k ^(Mxfi^^^^/vT^y^^/vhy/vhyry— /k v'diiiKxra 

/vhy/vhyry— /k ^(mmx^m^r^^T^/^/PhV/^hvry—/^ >>( 
m^xf*^) y~/vTsy^/i*y/w tv*-/k *? mmxfeftm ^V/iyr^y 

, *j mmxfeftm K-^V/vr^yy^vvhy/vhy ry— ; v^/vr^y^/vhy 
/vbyry— /k ^^vvr^y^/vhy/vhyry— /k ^(iiia^t)^pt> 
r$y^/vhy/n>yry— /k ^ (Hiicxtt^) ^/Kr^y^/i^y/vhyry— 

/v, vmmxnftm^^^T^y^^hv^hVTv*-^, ^mmxn^m 

/H>yryWK > ? (it:^x{*^)^-y^/vT5y^/khy/vhyTy-/v, ^(ic« 
Xte#*£) y^/vr^y^/khy/vhy r/-/v, (a:^x^^) f 9 yjvr%j^f- 
/vhy/vhyry-/K ^(ii:^x«^)y^>/vT5y^^-/vhy/vhyTy-/v, ^ 
(ii:^x«^)K^V/vT^y^/vhy/vhyTy— /v;x^rtL^<^^s^#^^ 

[0181] *mm<Difcnmmumm\z.#>tfz> (f) ^y^rywv^vxte^ff 
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mmm&s&m'T*. &&L<m. ommx^xr. £m&i><t±o. 5«* 

[oi82] (^^x^f^ix^^^^^xjK^l:^*) 

TSE(G-l) — (G-7) ^^i-^^drMb^^H^^^rbTtJ:V> 0 (G-l)-(G- 

(G-3) Ty/Vtt*/y^k&m 
(G-4) T/l^/l'^S^J^ 
(G-5) JJg^^^^Mb^ 

(g-6) ^drMbiii^yx^ 
[0183] {g-\)~7^;vw*sv>v^— T/vm^^it^-mt^x^ Mfcma*. ^ 

— 3f@^i-^(D^^if^, ^-et^*^c4— io<DT/^/v^if@#i-^(Z), 

09 X. n-^^/V^^^/V^y 7VK i-:/ ^vl^m^/l^y V ^/k 

/V, ^^/V^^/V^y^vyl^—TVK ^^>/V:7ai^/V^y^v?/Vrc— ^/K ^ 

^^•/v^^^/v^y^v 5 /^^— ^/v, ^^vv^^/v^y^/vrc— yvK /~/K7 

xm^x%z> Q 

[0184] (G-2)7/vWU^v?/Vx-T;Hx^^^ft^itT!i, Afl^m, ^> 
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^ti/N^Mj^y^/km— r/v, s<^^y^yh— ivy-Y'yW^y/v^— 7VK l, 6 
— ^smm^*-— /v^y^/w^— y/i^h— /i^y^y^s^^— ^/k *°y 

[0185] (G-3) Ty;W^7W^ii:LT«, *f*^i-», 1, 2-^drv'<^W>\ T 

[0186] (G-4) T/V^^-v/yyft^^iLt^, Hf*^-^ 1, 2-xtf**s7*^ 1 
, 2-3Z/K3rv^>^ N 1, l, 2-:^zX3rv'^:7°y^ l, 2-^ 

■tfJci/jr??^, 1, 2-^^driyy^-^, 1, 2-^^^^^, 1, 2-^°dri/r>^ 
#>\ 1, 2-^^yKT y #>\ 1, 2-^^^hy^^, 1, 2-=^^i^Tb77 ! ^ 
, 1, 2-^°^y-<:/^#^ 1, 1, 2-^3ci/^¥ 

T^>, 1,1, 2-^3ri/3r??T^>, 2-^^-iy/^-f^». 1, 2-x#^W=3 

[0187] (G-5)mm^tf*^k&yok\^x\^ rm-^(3i)^m^ri^i[:^<Dx^ 



[oi88] mm^tf**sfc&mkLxti. Mcfcrna*. 1, 2-^^>^^n^dr^^ N 1, 2 

^^y-2, 3-3Z7^>V7V/K/W-^ If ^ (3, 4-3Z7}<dr^-6-^^/Vv/yn^dr^7V 
^f^T^-h, 2-(7-^iMf£/^n[4. 1. 0]^H-^V)-^n(l, 3- 



Wb28] 




(31) 
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5WM^-5, 3'-[7]tW^n[4. 1. 0]^y°#>, 4-(l'-^/V^/K=arv- 

[0189] (g-6) ^^i/ikmwsm^/^^/vt^x^ Mcfcma^, ^^Mfc£*wt£>< 

[0190] (G-7)^af-^^^^^u-r«, JMfc^te, ^Sffl, T^— ifc, ^Hft^O 

[0191] ^tih<D^^y^m<D^^ £ym-M7kfrM&fe&&\»i±£ J &%^k&-e% 

[0192] ^^^^* o ^^b^^^*^0j^^^*m^^^ga^i-s#-^, -^sai^* 
mm^\0-^<no. 1—5. o®ft%, j;«90*u<«o. 2—2. ojcft%-c&>5 0 

[0193] (^(DftilO»^J) 

^j^-^m^mMM, *mmmfa±.m, mm^mrm. mmmftmnm 

[0194] (&mmmm&m<D&m 

^m^wmmm^mtDi^mw^m^WKm^ti^^K 1. oxio 9 q- c 
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m^^tt^m\^Kh^o^.^^^mw^mtn.ns c 2101 mm 

[0195] $£>^ ^PJ<Z)^a»m^#/^7K^^M^i#^PS^tv/ ^ ev^^^ ftriMmm 
b<«50ppmWTi:i-^ri:^-e^^ o ti^il^MTO l-fflv » 

[0196] ^Pj!(D^^?ftm^<7)^tt«#^-^^^V^^ N 

ttBaW^fflV^HTV^^JR^ (D^^P^ihi-^fcfe, 0£L<«O. lmgKOH/ 

UbfiI[mgKOH/g] ^m*«o 

[0197] £tbK-&t^ ^mm(D^wmmmm^(D^i-tm^m^n^\^K ^mm^m 

U<^100ppmJ^T^ £90£lX«5Oppm^Tirr5^7^-et3o **5, 

*3v>r,jj»c^f^jis k 2272^wMmr^mmu 3 <Dw^mz.mmw^nm 

j>m ^2pmbTPJ^Lfdt[ppm]^#^i-§ 0 
[0198] {l&m 

[0199] HFC^mtVXi^ j^mWa— 3, 0*L<tel — 2(D/^Kp7/^p^- ^V^^ 
&f<b*L5 0 v ; ^/V^-n^^(HFC-32), hy^/V^n^^HF 

C-23K ^>-^/V^-nrc^^(HFC-125), 1, 1, 2, 2-7"h7^/V^n^^(HF 
C-134), 1, 1, 1, 2-^h7^7^nrc^^(HFC-134a), 1, 1, l-MJ^/V^-nm 
^^(HFC-143a), 1, l-> ? ^/V^-nrc^>'(HFC-152a)^(DHFC, Xte^frib 
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mfc£tlZ>i>K ^tlx.fiHFC-32 W;HFC-23^M ;HFC-134a^ ;HFC-12 
; HFC-1 34a/HFC-32 = 60— 80®*%/40— 20MM%<DWi&W!l ; HF 
C-32/HFC-1 25 =40— 70H *%/60— 30®*%(D^-^^ ; HFC-1 25/H 
FC-143a =40— 60ffM%/60— 40ffft%(DM-^^;HFC-134a/HFC-32 
/HFC-1 25 = 60®*%/30ff *%/ 1 0 JCi%(D?J|-B^ ; HFC-1 34a/HFC 
-32/HFC-125 =40— 70am%/15— 35Kfi%/5— 40Wfi%C0?M^^);H 
FC-125/HFC-134a/HFC-143a = 35— 55RA%/1 — 15ff A%/40— 6 
OfC*%(Dm^^#dW*LV^r|£LT^f btl^o $fb^f£#J^», HFC-1 34 
a/HFC-3 2 = 70/ 30jf S% » ?M^^) ; HFC-3 2/HFC-l 25 = 60/40ff S 
%<D?M^^;HFC-32/HFC-125 = 50/50|fS%<D?M^3 (R410A) ;HFC- 
32/HFC-125 = 45/55|f:i;%<D?j|'^ (R410B) ; HFC-1 25/HFC-143a 
= 50/50ff A 0 /^^-^ (R507C) ; HFC-32/HFC-1 25/HFC-l 34a = 30 
/ 1 0/60K A^o^iH-^ ; HFC-32/HFC-1 25/HFC-l 34a = 23/25/5 
2WA%COm-a-^ (R407C) ; HFC-32/HFC-1 25/HFC-l 34a = 25/15/6 
0Mm%COm^a-^) (R407E) ;HFC-125/HFC-134a/HFC-143a = 44/4/ 
52WM.%<Z>M&V0 (R404A) *$&mf btl% 
[0200] *fc, g ^^^LT^^^^^^T^^T, £Mbfci*H£a^f ~ 
Z.X\ ^Tkm^mtVXi^ 25°C, lMiE-eM^*(D^(D^0^b<fflV^^>tL^ o A#: 
#j^te^if»:l— 5, 0*L<f*l— 4©7;^y, ^n7;v*>, T/v^Xte^tb 

^(^2®^^^^^^$,^ ^tL5o r*L£>£> 7°n/N^, 
Xte^^Jll^tfW^Ll \ 

[0201] ^p^(D?^^?ftia^«, mm. ^wm^^^^xn±mvfz.x^^mtu 
m # w*l< ^ i — 5ooms#R x £<9#?*l< «2— 4oomi§p-efcSo 
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[0202] c^mmm 

mtm^te mmxtttis mmmmm^-r^wmmh^^^-h^y^b^ 

m^, hubs;, M^m™^fr<DM^<Dj£mmizh&m^mxfo% 0 
[0203] ^mm<D^mmmm^m^0mKm^^^t(Dx^^mmn^^(Dmmt 

[0204] xtmmmmt^x}^ ^wmm^mirmmm^mm^tm^^h^ 
[0205] ^—^<Dmmm^>^Mjnx&%mm74J^ti,x^ ^y^mw^^o°c 
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±jgt-^«bfct)(Z)(AI/EI)^y^^/v^Tai-, aKUT^hV^KSr-hS^ai 
Lfcto (AI/PE) ^sj&s^tf fettSo 

[0206] mMmteftm-rzmmkvxtt:, mim3. a^t, 25 o c<dj*^ 

^^T/^^y^JR^S^J;«9/ c e§^if^-^^^^L<fflv^^^o Afrits 

0tJ&k£, ^-^^BS^P(^)ig(D^D B D^XH-9, XH-10, XH-11, XH-600^^ 

[0207] j^t, mmmAxfitmmKm^^mm^Mi^m-Mmir^K *mmn 

[0208] imMMl— 16. Jt^Jl— 14] 

1-1 6&tWfc&0!l 1 - 14 lc}8V ^Tte, Jtivetisi r t-^-r £ $1$: 

mm) 

Jt:68. 5mm Vs. ^»]^:-25 0 C, R410Ai:(D^^Ml0 o C) 
Jt5»*!tS:56. 5mm Vs. Ml£:-25°C, R410A^(Z)5>iltaSl o C) o 

(agonal) 
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3 : ?V , 2 ' -vW/M-^/^— h 

mm\Q : xttv >my^ 

[0209] ^»!|l-16^^i:bKf?!Jl-14(D^^fflm^^fflV^T^T(D|^:a^ 

[0210] (^^Wffi^) 

JIS K 2211^MLUI£, il^.U ? T/^^'>A^i^^L-Cv—/VK^^^- 
^t**&fTV\ 200r^2M^^bfc^(D^7^^^^LtJ ? M^(D^>fb^m^ 

[02 1 1] ( mmn^Rnmm^cowmum) 

FALEXK^(ASTM D2714) (DmWlU £»J£^I*) tKIL, 
^Sr^AL-CTfB^fr-CFALEX^^^L/Co 

i-^M&:0. 5m/s 
#M:1250N 

^^#H^(Dffi^ : 500kPa o 
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[0212] _hiE^^*5v>-c. m&A&n^m&<v7*t2^?(Dmmmk&wj>Ab^xM 
[02i3] (MTkftM&femmmm) 

U-y^KAtl, 175°C^2Mr H W^bfcm^^tf (m g KOH/g)^iJ^Ufc 0 #£> 

nfcffi^&m i — 6 {CT^ir „ 
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